Title: Time And Space Efficient Technique For Creating Virtual Volume Copies 
Inventors: George R. Cameron et al. 3PD-M-8497 US 

1/11 • 




Title: Time And Space Efficient Technique For Creating Virtual Volume Copies 
Inventors: George R. Cameron et al. 3PD-M-8497 US 

2/11 



HOST 
INT 
1004 



NDS 
1014 



PHYS 
DISKS 
1032 




HOST(S) 



FC/SCSI 
TARGET 
DRIVER 1010 



J 



NETWORK 
ADAPTER 
DRIVER 1012 



I CP/IP UK UUH/IH 
J016 



£ 



± 



NFS 




CIFS 




HTTP 


1018 




1020 




1022 



J 



FILE SYSTEM 1024 



VIRTUAL VOLUMES 1026 



I 



CACHE 1030 



I 



+ ► 



LOGICAL DISKS 1028 



PHYSICAL 
DISK DRIVER 
1034 



1008 




1040 



NETWORK 
ADAPTER 
DRIVER 1012 



FC/SCSI 
TARGET 
DRIVER 1010 



UK/lh' UK UUK/IK 

1016 



1 


\ 


f 




r 


NFS 




CIFS 




HTTP 


1018 




1020 




1022 



J 



► 



FILE SYSTEM 1024 



0) 

to 



VIRTUAL VOLUMES 1026 



n 



► CACHE 1030 



I 



LOGICAL DISKS 1028 



1008 



PHYSICAL 
DISK DRIVER 
1034 




Title: Time And Space Efficient Technique For Creating Virtual Volume Copies 
Inventors: George R. Cameron et al. 3PD-M-8497 US 

3/11 • 



USER 
INTERFACE 



120 



18 



HOST 



n 

;r 

VOLUME 
MANAGER 



I 



102 



LOCAL 
OPERATING 
SYSTEM 



122 



104 



REGION N 



REGION 3 



REGION 2 



REGION 1 



REGION 0 



108 



LD.n 



I 



106 



QQQQQQQB 

^ 112 



\ 



100 



108 



108 



/ 



106 




\ QQQQQQQB 



112 



105 



Owning Node 


Backup Node 


LD 


Region * 



N 105 



132 



Fig. 3 



Title: 



Time And Space Efficient Technique For Creating Virtual Volume Copies 
Inventors: George R. Cameron et al. 3PD-M-8497 US 

4/11 • 




Title: Time And Space Efficient Technique For Creating Virtual Volume Copies 
Inventors: George R. Cameron et al. 3PD-M-8497 US 

5/11 • 



LI 



L2 



L3 



DATA 



602 



W4 



-/ 



670a 



654 




668a 



666a 



668b 



Wl 



/ 



604 



670b 



-/ 



606 



W2 



670c 



V 



608 



W3 



Fig. 5 



Title: Time And Space Efficient Technique For Creating Virtual Volume Copies 
Inventors: George R. Cameron et al. 3PD-M-8497 US 

6/11 • 




Title: Time And Space Efficient Technique For Creating Virtual Volume Copies 
Inventors: George R. Cameron et al. 3PD-M-8497 US 

7/11 ■ 



Base 



654 



7 



Snapshot Data Snapshot Tables 

658 




L1 entry 
L2 entry 
L3 entry 



L2 Table 



L3 Table 



L1 Table 



V V_name 


offset 







656 



V Vjriame 


offset 




^682 




V V_name 


offset 







Fig. 6B 



Title: Time And Space Efficient Technique For Creating Virtual Volume Copies 
Inventors: George R. Cameron et al. 3PD-M-8497 US 

8/11 - 



802 



804 



806 



808 



810 



816 



818 



826 



830 



Start 




Allocate L1 mapping 
table 



i 



Write operation 



Look for entry in L1 
mapping table 




No 



Look for entry in L2 
mapping table 




No 



Look for entry in L3 
mapping table 




No 



Obtain COW page 



E 



Update COW page 




r 




Start 



812 



814 



820 



822 



r 



800 



1 



Allocate L2 mapping 
table 



J 



Create entry for L2 
mapping table 


► 


< 


1 


Allocate L3 mapping 
table 



Create entry for L3 
mapping table 



828 



Create COW page 



Fig. 7 



Title: Time And Space Efficient Technique For Creating Virtual Volume Copies 
Inventors: George R. Cameron et al. 3PD-M-8497 US 

9/11 - 



2000 




2306 



Fig. 8 



Title: Time And Space Efficient Technique For Creating Virtual Volume Copies 
Inventors: George R. Cameron et al. 3PD-M-8497 US 

10/11 




Title: Time And Space Efficient Technique For Creating Virtual Volume Copies 
Inventors: George R. Cameron et al. 3PD-M-8497 US 

11/11 • 




